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Amino acid cleaning method - using electro-dlalyser with bipolar 
membranes placed between each pair of anion and cation 
exchange membranes 
C92-1 11055 
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The method is carried out using electro-dialysis in an electrons er 
with alternating anion-ex change and cation-exchange membranes 
(3,2). The cleaning level is increased since the process is carried out 
in an electro-dialyser provided with bipolar membranes (6), placed 
between each pair of anion- and cation-exchange membranes, whose 
cation-exchange sides are directed towards the cathode, forming 
flow through chambers, formed by anion- and cation-exchange 
membranes, non-flow through alkali chambers formed by bipolar 
and cation-exchange membranes, and non-flow through add 
chambers formed by bipolar and anion- exchange membranes. The 
electrolysis is carried out with initial pH value of 14 in the alkali 
chamber, and final pH value of U in the alkali chamber, and pH valtie 
of 3 in the acid chamber. 

USE/ ADVANTAGE - The method is used for amino acids 
cleaning. The degree of cleaning is increased. BuU3/23.l0.9i (4pp 
Dwg.No.1/2) * 
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(57) H^oope-CMun ornocincq k lexHo-'iornn 
r/!y6oKOM ommctkm Hnj\\njix pacToopon aMWHo- 
kuc/iot (A K) riocpe;ir.ip.tiM 3/icKipoAnn/iM3a. C 
uc/ihio ype/uiMciiii9 cronoHu MncroTbi aMnno- 
isHCflorbt mm oi OKaMopHb'w 3neKi poflna;iM3a- 
top coAepxui , *:epeAVK>U4necH Kamono- m 
aiin'OHOoOMeHMhiO. a raK>Ke Cnino/i*pHbie mom- 
hpan:'. o6pP3yiou(:i& KjMepw AeMWHepa/ui3a- 

HWH IUe/IOHHbie (IH) H KMC/IOTHblO (K) KclMCp bl, 

flponccc oMiicixn npoaoAflT npn 3na'ieHw»x 
pH pacraopun d ll( c unTepna/ie 11 14, a b K 
1-3. 2 M/i.. 2 raO/i. 



H3o6peTeHne othocutch k o6/i3ctu 3/iex- 

TpOXMMMHeCKMX n POH3BOACTQ, 3 KOMKp(?T HO K 
3/ieKTpOAMa/lM3HOM TexHO/iornn OMUCTKH ;jmh- 
HOKMC/TOT. 

Uenb n3o6peTeHn« - yBe/iM4eHwe creneHM 

OHMCTKU. 

Ha <t>nr. 1 npeACTaB/ieH anexTpoAua/uisa- 
top, peanvi3y»o«niiM cnoco6 omhctkm; na <t>nr.2 
- AwarpaMMbi, no*cnn»ou4ne cnoco6. 

Cnoco6 ocyiuecTB/inioT c/ieAy*omiiM o6pa- 

30M. 

McxoAHbii?! pacTBop, C0Aep>KaiAnPi Heiir- 
pa/ibHbie Mo/iexy/ibi, KaTnoHHyK) m annoHHy>o 
<t>opMbi aMnnoKMC/iOTbi (AK + m AK*). a Taxwe 
MMnepa/TbHwe npMMecu, noAaeTcn b KaMepy 1 
AeMMHepa/iMsauMn a/iexipoAna/iusaTopa, 06- 
pa30BaHHy»o k3tmoho- 11 aHuoHOo6MeHHotf 
MeM6paHaMn 2m3. CMe*Hbie xaMepw (me/ion- 
Mbie 4 h KiicnoTHwe 5) orpaminenw 6nnonnp- 

HblMH MeM6paH3MH 6. Hp!* H3/10>KeHl1M 

3/ieKTpnHecKoro nona aHuoMbi MWHepanbHwx 
npiiMece* 1/1 aMi/moKMc/iorw nepeHocflTca b 
CMe)KHbie xaMepw wepe3 aHnoHoo6MeHnyio 3, 
a nx xaTnoHu - sepe3 xaTnoHoo6MeMHyK) mcm~ 
6pany 2, r&e nponcxoAWT o6pa30B3Hne kmc/io- 
Tbl M U4enoMM 3a cneT reHepauMn 



BunonnpuwMM MeM6pnnaMii 6 npoTonon m 
hohob rwApOKCuvia. Hpii yiOcuiwoMiiii onpc/ie- 
neHMMx KOHueHTpaiuu) kmc/iotu u iqe/iown 
npouecc nepenoca nonon aMnnoKiic/iOTu no- 
A3B/i«evcH: A«l'4»yHAnpyK>inaH is annonooG- 
Memiyio MeMbpany Kiic/ioTa onecneHwuner 
nepoxoA aHMOHHo* g>opp-uj awiiHOKuc/iOTw b 
Karnoimyio. a A^J; |>yMAiipyioiuasi ij KaTnono- 
ofiMennyio mom 6pa h y me/tonb k.-umohhoii 
^opmw aMUMOKuc/ioTbi u anwoi utyK). nocne 
nero 3tu hohw 3/ieKipnHecKHM ro/jcm OT6pa- 
Cb«BaK)TC« HaaaAB xaMepy agmm nopanti3a limh. 
yxa3aHHbie KOHLtetfTpa 141*111 onpi^e/i«MDTcn ny- 
T6M (f}>nr.2). 

n p m m e p. Hcxoa^um pacTBop. coAcpxa- 
10 r/n aMMnoKwc/iOTN ^ -a/iannH) n 5 r //1 
Munepa/ibHbix npHMecew. unpKy/inpyoT wepe3 
KaMepw 1 AeMnnepa/in3anMM 3/ieKipoAwa/iM- 

33TOpa. COCTO.qiAerO H3 MepCAyKJIUUXCH M6m6" 

paH rnna MK-40 (3), MA-41 (4) 11 Mfi-3 (7). B 
Kuc/iOTHwe 5 u lue/iOHHbie 4 KaMnpu pacTcop 
He noAaeTcn. eo^a b hmx nepenocuTCH nepe3 
MeM6paHbi b ruiAparHux o6onoHKax honor h b 
pe3y;ibTaTe ah^4>V'3mh (pe^uiM sn^KTpoocMa- 
TMHecKoro KOHueHTpuponannq) oCecneniiBaeT 
MaxciiMa/ibffoe KOHueHrpupoBrtiuie pacioo- 
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poR. m n m m m a /i b h wii pacxoA pnornop'ni in cofv- 
CToeHHbic ny>KAU. ynpoman i i n/'.pnn jt icy to 
cxeMy. KoHTpo/iwpyoTcn oCTaiOMHUG cr>Aop:*'i- 
Hue MMHepa/ibHux npuMCceCt n iviuuinc-MOM 
pacrBope (C), buxo;i aMHHOKin;noin (N) it (ill 
paciBopoB n KucnoTHwx m uionuHHi-iy KnMcpa:'. 

3/IGKT pMMCCKMVI pttHUlM ~ llHTPi i UMUC 1 ?M WH*- 

ckhw, n avenue twiRpsuKexux mi ^mmommp- 
mom 3Benc (3 xaMepw) S I'. I lo/iyu-.miuo 
Aannwe npeACiaiwiGHbi Mn*j-.:s.7 

I/I3 xoAa Kpunux 1 w 2 na #J>wr.2 Hn;ir:r\ -no 
b npouecce ommctku pacmopa iuh. :, i<v:m»>!C* ii 

KMC/IOTMWX 5 M LI'e/lOMH bl X 4 KflMOpaX 3/U^KrpO 

Ana/in3aTopa Kiicnna u menoMb ?:ot:i.-:nc5M.i>> 
CTaHOBnrcn mciu.-g KOiiucmpMpi'nnHiiLiMii. 
3Ha i ieHHfl pH pncmopou nnn oOcr.co;uin.'.uiuM 
neneooro npoflyKin ;\o ypomisi 1,0 r. /" i- 

BMCMMO OT MdMailliMOrO CO;if:f*rvir:inK.--it!;| !'*'. 

luenoMHbie KaMcpw u 1.0 (v -Tin,?.: k. ■ 

Mepw. OnTMMa;ibiii.iMi! niML*p i, ''2r- * A '- 1 ■» im^* 
huh pH nn/iniorcsi 1 I- 1! u 1 -3. '^'l pi' 

MeHbuie 1 m 6o/ibme 14 n s/ickt pc^.i -.I'v^noii.. 
ne AOCinraKDTCsi. mto o6ycm>n ^si< *':^fu..r ; 
mh M6M6p.au t a ripn pH 5oj>bmo 3 ir.n • ismi; tur 
11 HaMMiiaoTCM omyniMMtf i=Mimr. »>-.-.'<unv.-. • 
/lOTM nepc3 MCMOpanw it kuc/somimc h u'i-.-^'i 
Hbie xaMopw (Kpunan 3). 3.iaMr., !.:>.;.■ i ' I I 1 n 3 
cooTBeTCTDycr ocTaTOMnoc oviep?Kn'i".\: f,|i 
nepanbHbix npuMerr.ft h \ru: r nopo ;»m-».h»kih": 
/lOlbl OKO/tO 10 Mr/ii. 

Pe3y/ibra n.i on..; , on. no/iy t f *nu«; npi: 

P33/1HM HHX 3/ieKipV1M6CKHX I)CM:mMcJ:-. t. uo/iu 

coAOp>KaHHfl>: ticxo;\m.ix pac7p.r».:t.:j, t:ni-.A : .v 
TenbCinyiOT o tom, mi o nnfsi- ic rp.-.wn. 
onpeAC/ituo 1141-1 mm 3<|>^>eKuinnoc i u yA':p;K;.muq 
aMUHOKucnoTw b OMuuiacMOM pacmopp. sumi 
K)tch CBnaaHHbiG Mexay coOow 3M:r -nnq pH 

paCTBOpOR B KMC/lOTMblX M U;C/1Cl4 M KrlMCp-JX 

3/ieKTpoAua/Hi3aropa. Ana/ion-vim-io pe3vm. 
TaTbi Shinw no/iyMCHbi n npn ohmctkg Apynu 

aMMHOKHC/IOT. 

l/l 3 no/iyweiinbix u ccpiw omntuw a^« m, ^x 
bmahu, mto npeAno>KonnbiM cnocoJj tio r.pniMic 

HI1KD C M3nL»CTHblMt1 OOCCIICHIIIWIC f MOHMLIiUi 

noTepn nc^enoro upOAyKTa. 

XapaKTOpncTiiKii npouocca 3/iGKipoA^n- 

/1H3HOM OHUCTKH aMMHOKHC/IOTbl ( j IO flailHWM 

cepnw onbiTdo) npwneAeiibi b Ta6;j. I. 

ripu OMMCTxe ao ypOBHfl Li3CRC.r!ioro cno- 
co6a noTepn iipaKTw-iecKM oTcyiCTuyioT. 

B ocMoae cnoco6a ne>xnT cuoficino momt- 
panbHwx (npn anaMCMwnx pl-i. Oii^'iawiunK 

M303/ieKTp^MeCKOM TOHKOJ MO/ICKy.l ,"IM:tMOVUC- 

nor nepexoA^Tb b KarnoHMyho ^'.>;-. ty u K>\cnov\ 
cpeA6, a o annoMHyvo - □ 'uc/:o i *i'Oii, ,i r-«>ke 
OTcyTCTBue 3Toii cnocoGHOCTM y ii3ii/i *»KaeMbix 
b npouecce ohuctkh MnnepanbUHx npur^ccen. 
npMHUnnna/ibHoe oTiinmie ot m^bcctmoto 
cnoco6a cocioht d tom. mto ucno/ib.v/OMbiii 



o.nr i puAn^'» l, -.-'* , op ct> : !op^iii ne A«a nma 
y riMOp AttMiiiiepanu liJi^nti u KOnue»u pnpoBa- 

HM«, A TpW .n^MM»UMKI;Ut3n*UH1, lUO/lOHilWO l-l 

K',ir.;icTU».'^ , K)c/?r:AMiH? A»a inna ntm«»orcn 

[') f'iiM.'p- I-** I ;-.:.;l!tlGltli|.'-|-.i>>;il«ii;i - n KMCnOTIING 

Ka»i<M>i.i nj K3M.?p /i^Mnin«pa/uiaa:.\Mii nepCMO- 
C«n:s« :j;iwnHi.: | ! ;- r.r* • . i :j ii ;rioof ; r Liinue mcm- 
Op. •* •!}. ii :i^:^omiiws! KaTnoHU (*icpen 

K it M :• »«iO : f t !lM t <0 M 'l!)|VIIH). Vc/IOtHiO 

i.i r?'i* * i p* )mi'hi' | if *» i ii! i i i fpr. :hom oOccno'uv 
#>;-•- i _>i iioiiHMii !»' Miiii (>H , i emi| •MpyeMMnu 
u?< •jMpiiii?. »H»r-' r )i.- ':iax. ilpw 3tum ufipa- 
3yioi<:^ kwc/iotq ii iiiom'!'!!,, npfjnjncTnyi'jLUnJ 
n( , i' |, »"" , v.y h Kin; : iOiii' • n iho/iomhwo xaMitpu 

ifj iH-i >M cJMLUIGKilUICJIM t; IGT t13MeHft»U1?1 113 

r: . j j ' : ,i.jn: •c.^uioi 1 '*' nrpoxoanT ^ annonw 

M i' f< cc.mi ! : r H 2 fJ- R coo* • 

a • s:i: 5 ij^/iwii r. k.iii'Oi^mjo 

[. i.«v.*y;ii- !,'mo 'i.jiip;.i»noiuie a.nc.KTpoMiir- 
vi. : * °i ion m;.:;^t:?csi iipori-iuono/iO^HOQ 
(Hn.?H:'.. n K^f.'.nj,, :m!r:jj;vHi3rimin), m hmu- 
HC ! !'.-..".iJia "'OMMfl.iC*'" * :i i'OMRpO AOMMiiGpa- 

*'.iM»l.'iOi»|iM;: 3HP'ii;IU1S1 pii paCT BOpOM O 

.o «i.a of/eijnc'iMBiih. i n J'.nOR cpaOaTbi- 

TWlii't;; V*llf>Mb3V0MOrO f-iexO! V/^epX3HM Jl 

'Sw K?»j:«'nciio fj.oA'-'Kra. c:'r;i». i.-inuufo !ta nepcao- 
n!:;in : : n!Uirrep iiij:.iM hjm ranuM aocth;kg- 

f'tiXiiiiKcs-riKUMf f uriecKiie xapnKTepwcTi*t- 
kii nponev.r.a /i/iok Tpfvi»riNii3HOt. omiictkm aMti- 
»>S ii( uciot npni!e;',tjm: «? i;j6;i.2. 

5 .2i»6nnccGnii3KMM K3asiR/ineMOMy no/ineT- 

CM rncs.*l6 O'HICTKM O.'UU lOKUf.'./lCT OT MHIIGpa/lb* 
H'.j- ■ llpl*»V;Cf;H- MO I 0£OM 3/1 GK ipOAHa/lM3a. 

n^o:^:!.';. upOROA^Tcn npil TOKa>: DbiLiie npeAe/ib- 

'1M HO 1 -' SIIHMOHMM li MHOrOu3MGpHOM 3/lGKTpOAWa- 

ni<:viiope. cocTosmeM 113 MepeAywmnxcp 
: homo- n anviOMOoGMOMMbix M0M6pdH . o6pa~ 

3ViJUUlX KaMf:pbl 06aCCO/ll1BaHMfl w kohught- 

popnuani'.n To/imKHofi 0/15 mm. no/iy i ,eHHbift 
4B npuAyxT coAep^xnT ne Menee 20-30 mt//i co- 
noii aMMOHua, nuxoA aMUMOKwc/iOTbi o npo- 
i;rxco ohmctkm 71-90%. 

fnr.HMbiti iieAOCTarox w3BeciHoro cnoco- 
^•a 3 a k /i jom a gt c h n tom, mto ero npuMeneniie 
FjO coiipq^ceHO co 3 h a m m tg/i u h u m h noTepnMw 
aMUPu'.-.ncnoTw o npouecce ommctkw. 

Hcr!0/ib30B3Mwe 3aflB/i«eMoro cnoco6a 
no3uojiiir npoMbiiu/ieinso nonyMnrb ocoOomh- 

m . IlMkHIOKk-ICnOTbl 11 pH Mt1!IHM3/lbMb*X ootg- 

[>*'. pj.:<. ::»;onon-iMecKii hmcto m c bucokom 
3<1^| trK.ru nnoc* bio (cKopocTbio) upouecca. 
^' o p m y /i a M3oBpfirenM« 

C..nOC06 OMMCTKH aMMHOKHC/IOT OT MI1HC- 
pi'ii'bH.I-.'X npUMGCCil 3P0KrpOAMa/lM3OM B a/iex- 

r p a vi a a m 3 a t o p c c mgpgay »ouihmmc« 
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aHHOHOOSMeHHWMM M KaTMOMOOCMCHHbIMM 
MGM6p3H3MM, OT/lMHaiOUJIVlftCfl T£M. MTO. 

c ue/ibK) yBenwieifwfl CTenenn ohmctku, npo- 
uecc Be/iyr b 3/ieKTpoAna/iM3a"tope, cna6>KeM- 
mom 6nno/inpHWMM MeM6panaMM, 
p33MetneHHUMw Me>Kfly xaxAOw napoti anwo- 
HOoftMeHHOii m KaTMOHoo6MeHHOt« MeMbpaH. 
kotwohooBmohhmmw ciopoHaMu noQopHyTW- 
mm k KaTOAy. c o6pa30BanMRM ttcxoAMbix npo- 

TOMMblX KDMGp, O 6 p a 3 O Ba H H 1,1 X 



10 



3HMOM006MeMHbtMH M K a T MO H OO 6m GH M bIMIi 

NieM6paHaMw. HenpoTOMHbix me/iOHHtix ica- 
Mep. o6pa30BanHbix OunonnpHWMn m kstmo~ 

HOOGMeMHWMM MCM6p3M«MM. M HCnpOMHWX 

KucnoTHbix KaMep, o6pa30BaHnwx 6wno/inp- 

HblMH M aHUOH006MeHHWMU MCMGpfl Ha MM, M 

3neKTpOAwanii3 eeAy^ npn unnanbHOM pH b 
me/ioMHOM KaMepe 14. a b kmc/iothoH 1 h 3a- 
KaHMi^RaiOT npw pH b snenoMHOM KaMepe 1 1 w 

B KMC/IOTHOM 3. 



T a 6 n h u a 1 



OnwT 


OcTaTOMHoe co- 


phi pacTBopa b K3Mepax 3/ieKTpoAna- 


BblXOA 3MWHOKHC- 




Aep>Kanne mmup- 


/TM3a 


ropa 


/10TbJ,% 




P3/U.HWX 


U^u/ioMHbie 


Kncr.cn Hbie 


i 




npuMecew b pnc- 










TBOpe 3MMHOKHC- 










noTw, -J\r/n 








1 


100 




" ™ 1 


98-100 


2 


20 










{ *3Becnibitf cnocoC) j 1 4 


1 


98-100 


3 






3 


96-100 


4 


!° 


7.5 


6.6 


87-96 










T a 6 /i m q a 2 


AMHHOKHC/lOTa 


Hanpn>KeHMe Ha 


BblXOA OMMHOKWC* 


YAe/ibHbie 3Hep- 


OCTdTOHHOe co- 




3neKTDOAManw3a - 


;iot,% 


ro3arpaibi. 


AGp>K3HMe mm ne* 




Tope.B 




kBt. q/ kt 


panbHbix 








3MMHOKHC/10T bt 


npMMecew b pac- 










TBOpe 3MMH0KMC- 










norbj, mt//i 


(X- a/iaHUH 


25 


96 


0,31 


10 


L— ziewnwH 


25 


98 


0.28 : 


10 


D,L-oa/iUH 


25 


98 


°- 3 5 . J 


10 



K A 



ff+ 



Off' A/a 

— «e 



P/f?f1 



7 « 
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